Objective: The purpose of this article is to present a brief analysis of the Romanian higher education system from the perspective of basic indicators, as well as the use of Markovian techniques for studying the evolution of the schooling process.
Introduction
The investments in education and vocational training for skills development are essential in order to boost the economic growth and competitiveness both at European and national level (Copenhagen Declaration, 2002; Bruges Communiqué, 2010 and Conclusions of Riga, 2015) .
Competencies can stimulate innovation and economic growth, add value to production within the value chain, stimulate higher concentration of skills and shape the future labor market.
The education and training systems in many European countries and in Romania are still failing to provide the appropriate skills needed to increase the degree of professional insertion and do not work properly with the business environment or employers to bring the learning process closer to the reality of the working environment.
The analysis of the number of graduates of the bachelor university cycle in Romania in the last years shows a general tendency of decreasing the number of staff. Clearly, this fall affects the labor market directly and in the long run.
The analysis of indicators and benchmarks that underlie policy development in the field of education and training in Romania indicates that the initiatives taken in recent years have led to an improvement in the situation, but the gaps towards the EU average still remain significant. Thus, the tertiary educational attainment (age 30-34) was of 26.3%, well below the EU average of 39.9%.
Consequently, specific actions are needed in order to reduce early school leaving, reduce the rate of unemployment and the NEET rate among young people. At the same time, the mission of education and vocational training is also to provide high-quality skills necessary for employability in the context of reducing the workforce due to the aging of the population.
The analysis of the higher education system using basic indicators
The educational system in Romania at the end of the 20th century and the beginning of the 21st century has undergone through major changes, this being determined both by the profound changes in the economic and social environment and by the need to regenerate and revive the national education system on all its levels (National System of Indicators The reforms in the Romanian higher education system aimed to "generate and transfer knowledge to society through: 1) initial and continuing education at university level for the purpose of personal development, of professional insertion of the individual and satisfying the need for skills of the socio-economic environment;
2) scientific research, development, innovation and technological transfer through individual and collective creation in the fields of sciences, engineering, arts and letters, by ensuring performance and physical and sporting development and the valorization and dissemination of their results" (Law no.1 / 2011, National Education).
Despite a rapid rate of massification of the participation in higher education after 1990, Romania continues to be on the last place in the European Union (Eurostat statistics) regarding the participation of young people in tertiary education, only 24.6% of the young people between 30-34 years had a graduation diploma in 2018 (Report on the state of higher education in Romania, 2016 Romania, /2017 Romania, , 2017 Romania, /2018 ).
The problems of quantitative access result partly from the qualitative situation and the way in which the secondary education works and from the access problems existing in early forms of education. These problems are manifested not only at the level of the absolute rates of participation in higher education but also in the situation of the Romanian pupils' results at international tests (e.g. PISA Testing, PISA results 2017).
The different rates of access to higher education are due to both the demographic characteristics and the particular access problems that some groups of young people face: the poor, the rural population, and especially the young Roma, those from groups with a high-risk of exclusion.
Synthetically, the major changes faced by young people are:
a) The population of young people is subject to rapid demographic flows, especially by correlation with extremely high emigration rates: the share of those remaining in the country as residents is continuously decreasing, relative to the original number of newborns per cohort. In this context, negative demographic trends have been observed in recent years regarding the age-related population corresponding to higher education, with decreases in most age groups, with priority being given to the ages In the recent years, the number of higher education institutions had an oscillating evolution so that at the level of years 2017/2018, the national higher education system comprised 93 higher education institutions, in which there were operating 508 faculties (the state education representing 59% of the higher education institutions and 73% of the total faculties) ( Figure 2 ). The evolution of the schooling process based on Markov models
The basic assumption of this model is that the passing of a young man into a higher position can be described with the help of the Markov chains (Klock & Nimmer, 2001; Iosifescu et al. 1984; Ratitch & Precup, 2001; White, 1993; Ashley, 2002; Stefănescu, 2000) .
Let it be M the number of number of steps a young man must go through until the end of the studies.
the probability that an individual in the state i at a certain moment will go to state j at the next moment in time.
It is also assumed that is the probability that a person will leave the system in the next period.
Let it be ( ) n i C the number of individuals in the state i after n periods of time and the dispersion: 
It is assumed that in the n period of time, n N is the number of pupils/students enrolled in the education system.
The values ( ) n i η satisfy the recurrence relation: 
Results
For the proposed analysis the data on the population included in the 6 levels of study of the Romanian education were used and a series of assumptions were made namely:
· it is assumed that a schooling process consists of 6 stages, each of which has a certain duration depending on the type of appropriate education: 4 years for primary, secondary and high school, 3 years for post-secondary and foremen and 3-6 years for the superior;
· at the end of each stage, the promotion in the next stage (or completion of schooling) is decided on the results of the passing/examination; · it is admitted that a student can withdraw from the courses at any time, but once retired he never returns. Thus, a learner's situation at the end of a study period can be described by one of the alternatives: 1) the student promotes the class/exam and will attend the next stage;
2) the student does not promote the class/exam;
3) the student withdraws before the end of a school year/exam. · it is admitted that the probability of promotion at a higher stage, of repetition of the stage reached or withdrawal does not depend on the results obtained by the student in the previous years.
In these circumstances, the process of passing successive stages by a learner, which can end either by the successful completion of schooling or by withdrawal, can be described by a Markov chain with the states 0, 1, ... 6.
State 0 characterizes a learner in the first stage of schooling, state 6 a student who successfully completed schooling, state 7 a trainee who withdrew. An intermediate state, i, 1<i<6, characterizes a student who promoted the first i stages of schooling. State 6 and 7 are in these conditions absorbent states.
The data used for the period 2015-2018 are: · the school population by educational level;
· the school population that promoted each educational cycle;
· the number of young people who left the education system, by levels of education.
With these assumptions, the computations led to: · the crossing matrix: represents the probability that a beginner student will successfully complete the schooling, respectively to withdraw.
Based on the data used, there were obtained the values for the absorption probabilities presented in Table 1 . Source: own work.
The average length of schooling for a student, which ends either through graduation or retraction, was determined on the basis of the relationships:
The analysis of the obtained results allows to determine the average value of the duration of the schooling for a beginner learner (schooling ending either by graduation or by withdrawal) at each level of education. Thus, for the case considered these values are presented in Table 2 . 
Conclusions
Romania has assumed in the Bologna Process (launched in 1999) a series of commitments regarding the development of the social dimension of education and equity in higher education.
The decrease in the number of students in the bachelor's cycle was manifested especially at the level of private higher education. The decrease in the number of students amid the constant maintenance of the level of funding in the public university sector has led to a doubling of the share of students who do not pay fees.
A problematic evolution typical of the recent years is due to the increased emigration. This constitutes an alternative for young people in the detriment of higher education and is particularly important in poor regions.
Because there are no details of the student dropout profile, the indirect deduction of the dropout rate may be problematic. For example, students who follow two faculties may drop out of a faculty without placing themselves outside the higher education system. Also, increasing cross-border mobility or enrollment for continuing to study at another university are factors that can distort the calculation of a general abandon rate. Perhaps the most palpable outcome in calculating the actual dropout rates is given by comparing admissions by cohort with the share of young people completing a form of university education until the age of 30-34.
In this context, the differences between the incomes and outcomes (the percentage difference between the beginning and the end of the academic year) in tertiary education tend to increase to 9.3% in the academic year 2016/2017 and have similar values in state and private education.
In the current situation, when trying to increase the degree of insertion of graduates of higher education into the labor market, it is natural for the decision-makers to use different methods and estimation techniques to allow them to study the interdependencies between the indicators of the education system and those of the labour market and at the same time to provide them with scientific support for their prognosis.
Using Markovian modeling methods to study and predict the evolution of the schooling process can contribute to improving the access to and the participation in higher education, to correlating the university studies programs with the labour market needs, to involving universities in developing sectoral policies and strategies, to encouraging the formation of the poles of excellence in education and research, to a more efficient use of resources and increasing the performance of Romanian universities.
